INTRODUCTION {#s1}
============

Several reports have shown that bladder training (BT), pelvic floor muscle training (PFMT), and other types of training are well known as exercise therapy. In particular, physiotherapy (physical therapy) involving urination leads to improvements in lower urinary tract symptoms (LUTS), including stress urinary incontinence (SUI) and overactive bladder (OAB)[@r1],[@r2],[@r3]^)^. However, these physical activities (PA) represent local motion, not gross movement. Physiotherapy in elderly people has attracted attention by the booming healthy life style and the development of preventive medicine[@r4], [@r5]^)^; however, there has been little attention paid to the effect of this practice on LUTS. If we can prove that PA in elderly people, as part of primary preventive care program, can improve LUTS, it would bring significant meaning to the viewpoint of preventive medicine and also various public preventive exercise classes. To our knowledge, the relationship between PA in elderly people as a preventive exercise for LUTS has never been studied. Therefore, the aim of this study was to examine the relationship between PA in elderly people, as part of a preventive exercise, and LUTS or OAB, and how this practice can influence changes in LUTS. To do this, we focused our attention upon the "*Muscle Enhancing Club 2010*" in Asahikawa city.

SUBJECTS AND METHODS {#s2}
====================

The interview sheet of LUTS domains (International Prostate Symptom Score (IPSS)/QOL and OAB Symptom Score (OABSS) questionnaire) was distributed to all participants (104 males; 75.8 ± 5.63 years of age; and 494 females; 73.0 ± 5.24 years of age) who attended the public elderly physical exercise class "*Muscle Enhancing Club 2010*" in Asahikawa city, Hokkaido, Japan. The "*Muscle Enhancing Club*" is an exercise class, which forms part of a primary preventative care program in Asahikawa city, and provides a PA class for senior people (over 65 years of age with no certification of long-term care need). The "*Muscle Enhancing Club*" includes the following movement upgrade programs: aerobic exercise, stretch, balance movement, muscle strength exercise, talking about health, and physical fitness tests. These are all provided within one course (a 1.5-hour class, once a week for 12 weeks).

This study was approved by Asahikawa City and Asahikawa Medical University Ethical Committee (No. 820). The purpose of this study and the procedures involved were explained to all subjects, who provided written informed consent prior to participation. The interview sheets were collected before and after patients attended the '*Muscle Enhancing Club 2010*'. We included participants who completed the interview questionnaire. We excluded men who did not fill the interview questionnaire. We examined the relationship between PA in elderly people, as a preventive exercise for LUTS or OAB as follow: \[1\] The change of LUTS domains in all participants, \[2\] The change of domains in participants with LUTS (+), \[3\] The change in domains of the participants with OAB (+), and \[4\] The change in domains in the participants who were LUTS (−) and OAB (−).

The IPSS questionnaire[@r6]^)^ was used to detect LUTS and assess its severity. This questionnaire features the following seven questions (Q) pertaining to specific symptoms: feeling of incomplete bladder emptying (Q1), frequency (Q2), intermittency (Q3), urgency (Q4), weak stream (Q5), straining (Q6) and nocturia (Q7), each referring to the previous month, and each involving the assignment of a score from 1 to 5, for a total of 35 points maximum. The QOL was assigned a score of 1 to 6 (Total score: 0--7 mild; 8--19 moderate; and 20--35 severe symptoms). LUTS (+) was defined as individuals having a total score of IPSS ≥ 8 and a QOL score ≥ 2.

The OABSS questionnaire[@r7]^)^ was used to detect OAB and assess its severity. The OABSS is a symptom assessment tool designed to combine OAB symptoms into a single score. It consists of the following four questions (Q) regarding specific symptoms: daytime frequency (Q1), night-time frequency (Q2), urgency (Q3), and urgency incontinence (Q4). Patients are asked to rate their symptom severity on a scale with a maximum (worst) score of 2, 3, 5 and 5, respectively. According to the clinical guidelines for OAB[@r8]^)^, OAB (+) was defined as urinary urgency once a week or more (Q2 ≥ 2) and total score of OABSS ≥ 3. The total score for the OABSS ranges from 0 to 15, with higher scores indicating increasing symptom severity (5 or less, mild; 6--11, moderate; 12 or more, severe). Statistical analyses were performed using the paired t-test except for missing data. Statistical analyses were performed using SPSS version 15.0, and statistical significance was set at p\<0.05.

RESULTS {#s3}
=======

Interview sheets were collected from 65 males (65--89; median 75, 75.4 ± 5.79 years of age) and 304 females (64--91; median 72, 72.7 ± 5.23 years of age). The response rate was 61.7% (M/F=62.5/61.5%).

When investigating the changes in LUTS domains (IPSS/QOL and OABSS) amongst all participants ([Table 1](#tbl_001){ref-type="table"}Table 1.The change of LUTS domains when analyzed across all participantsTotalMaleFemaleNMean ± SDNMean ± SDNMean ± SDIPSS1. Incomplete emptying364--0.06 ± 0.9865--0.20 ± 0.97299--0.03 ± 0.982. Frequency353--0.06 ± 1.2063--0.03 ± 1.06290--0.07 ± 1.233. Intermittency3610.06 ± 1.05650.28 ± 1.142960.01 ± 1.034. Urgency3590.05 ± 1.1665--0.06 ± 1.262940.07 ± 1.145. Weak stream3590.06 ± 1.2764--0.03 ± 1.262950.08 ± 1.286. Straining3610.04 ± 1.16640.00 ± 1.912970.05 ± 0.927. Nocturia352--0.03 ± 0.6564--0.02 ± 0.70288--0.04 ± 0.64Total score3670.04 ± 4.2565--0.15 ± 4.503020.08 ± 4.21IPSS/QOL355--0.27 ± 1.36\*64--0.22 ± 1.11291--0.28 ± 1.41\*OABSS1. Frequency360--0.00 ± 0.56620.11 ± 0.52298--0.03 ± 0.562. Nocturia360--0.01 ± 0.53610.03 ± 0.55299--0.02 ± 0.533. Urgency362--0.05 ± 0.9762--0.08 ± 1.04300--0.04 ± 0.984. Urge incontinence361--0.04 ± 0.7762--0.06 ± 0.62299--0.04 ± 0.79Total score363--0.10 ± 1.69620.05 ± 1.80301--0.14 ± 1.67LUTS domains questionnaire with IPSS/QOL and OABSS. \*p\<0.05 analyzed by paired-t test), we found that the only significant QOL difference was based on gender differences. Only female participants showed any significant difference in terms of changes in the various LUTS domains. However, when we investigated the changes in domains only in the participants with LUTS (+) ([Table 2](#tbl_002){ref-type="table"}Table 2.The change of LUTS domains in participants who were classified as LUTS (+) and OAB (+)LUTS (+) (N=77)OAB (+) (N=61)Mean ± SDMean ± SDIPSS1. Incomplete emptying--0.67 ± 1.41\*--0.21 ± 1.022. Frequency--0.64 ± 1.66\*--0.26 ± 1.583. Intermittency--0.11 ± 1.790.24 ± 1.644. Urgency--0.22 ± 1.930.09 ± 1.825. Weak stream--0.37 ± 1.68--0.18 ± 1.566. Straining--0.03 ± 1.920.12 ± 1.557. Nocturia--0.15 ± 0.61\*0.00 ± 0.64Total score--2.20 ± 5.85\*--0.28 ± 5.01IPSS/QOL--0.47 ± 1.27\*--0.59 ± 1.51\*OABSS1. Frequency--0.01 ± 0.48--0.04 ± 0.632. Nocturia--0.03 ± 0.430.03 ± 0.493. Urgency--0.41 ± 1.36\*--0.97 ± 1.37\*4. Urge incontinence--0.19 ± 0.87--0.25 ± 1.08Total score--0.63 ± 2.03\*--1.23 ± 2.23\*LUTS (+) was defined as when total IPSS 8 and when QOL 2. OAB (+) was defined as when OABSS Q3 2 and when OABSS total 3. \*p\<0.05 analyzed by paired-t test), we found that LUTS (+) cases involved 77 people (20.9%) with a mean age of 73.9 years. Of these, 19 were male (29.2% with a mean age of 75.0 years), and 58 were female (11.9% with a mean age of 73.5 years). There were statistically significant differences in the change of LUTS domains for incomplete bladder emptying (Q1 of IPSS), frequency (Q2 of IPSS), nocturia (Q7 of IPSS), QOL, urgency (Q3 of OABSS) and OABSS total.

When we investigated LUTS domains in participants with OAB (+) ([Table 2](#tbl_002){ref-type="table"}), we identified 61 OAB (+) cases (16.6%) with a mean age of 75.2 years. Seven of these were male with a mean age of 74.7 years, and 54 were female (11.1%) with a mean age of 75.2 years. There was a statistically significant difference in the change of LUTS domains for QOL in terms of urgency (Q3 of OABSS) and OABSS total.

Finally, we investigated the change in LUTS domains (IPSS/QOL and OABSS) when considering participants who were LUTS (−) and OAB (−) (Data not shown). There was no statistically significant difference in the change of LUTS domains for this group of participants. Because of PA, via a preventative exercise class, the participants who were LUTS (+) and OAB (+) showed improvement in LUTS, particularly in terms of storage symptoms, but also gross movement.

DISCUSSION {#s4}
==========

Bladder training (BT), pelvic floor muscle training (PFMT), and other types of physiotherapy are known to improve lower urinary tract symptoms (LUTS), including stress urinary incontinence (SUI) and overactive bladder (OAB)[@r1],[@r2],[@r3]^)^. As a result, BT and PFMT should be considered as the first-line choice for the initial treatment of OAB. The primary mechanism underlying the efficacy of these treatments is improvement in the inhibitory function of bladder contraction in line with the clinical guidelines for OAB[@r8]^)^. Over recent years, the use of physiotherapy for elderly people has attracted significant attention, predominantly due to the booming healthy life style and the development of preventive medicine[@r4], [@r5]^)^; however, there have been no previous reports concerning LUTS, BT, PFMT, and other types of physiotherapy with gross movement. All previous research involved local motion. Ponholzer et al. reported that LUTS scores became higher when individuals exhibited more risk factors for metabolic syndrome, such as hypertension, abnormal serum lipid levels, and high blood glucose[@r9]^)^. Metabolic syndrome and LUTS have many pathophysiological features in common, particularly OAB. PA in elderly people has shown beneficial changes for both weight loss and metabolic syndrome[@r5]^)^. These improvements of general health by PA can therefore result in beneficial changes for both LUTS and OAB. Our hypothesis was that PA for elderly people, as a preventative exercise, would improve LUTS, and the purpose of this study was therefore to examine the relationship between PA in elderly people and LUTS or OAB.

Our study identified beneficial changes in the QOL because of PA in the general elderly population. Furthermore, the outcomes of this study proved that elderly people who have LUTS and OAB could improve their symptoms because of preventative exercise. It is inferred that successive and conscious systemic physical activities, rather than the "*Muscle Enhancing Club*" exercise program, were effective in improving blood flow in the bladder and the pelvis, which are involved in the lower urinary tract function, and in activating the nervous system. These were particularly effective for OAB, which is deemed to be involved in perception. Short duration and light intensity exercise training contributed to the prevention and treatment of LUTS and OAB. Even without treatment such as BT, PFMT and other types of physiotherapy, Even without treatment such as BT, PFMT and other types of physiotherapy, the conscious participation in PA programs is effective in reducing urinary symptoms. From the aspect of preventive medicine, the promotion of preventive exercise has been shown to be beneficial for LUTS. Additionally, there will be positive meaning to physical exercise classes for elderly people, which are organized by local governments. In conclusion, motivating light intensity exercise during preventive exercise classes, such as the "*Muscle Enhancing Club*", improve QOL, storage symptoms in LUTS, and are beneficial in the prevention and treatment of LUTS.
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